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1. AUVHATTORI (/) & ASVBUTTORI (£)
Figure 1. AUV HATTORI (left) and ASV BUTTORI (right)

2. HATTORI OF#E < v ¥ = > Oifii
Figure 2. The procedure of the HATTORI’s survey mission
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3. HATTORI DAl (I SOV EHIE I IBREEE 182 B & A Al BV T =
BRI TR DI BE T — & 22 L TERR)

IEIE 5% D* & K5,

Figure 3. The trajectories of HATTORI (The bathymetric chart was made for the reference from
the data obtained by KATYOUMARU NO.3 during the comprehensive academic survey of
Nishinoshima Island by Ministry of the Environment, Government of Japan)

The dive numbers are written as D*,

4. Va2 AR IR 2 70 bHt (2 Dive 7, 47 Dive 20)
Figure 4. The flat sandy area on the north side of Nishinoshima Island (left: Dive 7, right: Dive
20)
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5. WHIZRAET S 4 (Dive 18)
Figure 5. Stones scattered on the sandy seafloor (Dive 18)

6. AHEFIEEDOFEFH (Dive 21)
Figure 6. The outcrop on the slope (Dive 21)
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7. P2 BACHMNC LS B8 s (/2 Dive 11, 45 Dive 14)
Figure 7. The rocky area on the northeast side of Nishinoshima Island (left: Dive 11, right: Dive
14)

8. BEMIZDT A —/SRIIEV D EA (f 0 B v R L, Dive 11)
Figure 8. Amoeba-like rocks extending from the land side (Fish: Caranx lugubris, Dive 11)
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Octopodidae

9. Bl NTEKAEY D1

a fafiRI(Dive 12), b. &> H T B U F(Dive 11), ¢.d AT 7 XA (Dive 15), d.7 %
/A (Dive 11), e.7 =4 A (Dive 11), f.~ % aFO—Fi(Dive 15), g. 7 A I 7 V(Dive 13),
h.7 > 7 N¥E R (Dive 15), i.7 v AR L (Dive 16), j.7 H A BO—FE, HAI TV,
7 VR O—FE(Dive 25),

Figure 9. The photos of several kinds of nektons (part 1)

a. Unidentified (Dive 12), b. Balistoides conspicillum (Dive 11), c. Lutjanus kasmira (Dive 15),
d. Epinephelus fasciatus (Dive 11), e. Lutjanus stellatus (Dive 11), f. Octopodidae (Dive 15), g.
Caranx melampygus (Dive 13), h. Naso hexacanthus (Dive 15), i. Caranx lugubris (Dive 16), j.
Dasyatidae, Caranx melampygus, Carangidae (Dive 25).

- 106 —



10. BRI S nIilEkAEY) D2

a. /] 7 /33 A A (Dive 16), b.>” 57 U (Dive 16), c.& L F 771 2735 (Dive 20),

Figure 10. Photos of several kinds of nektons (part 2)

a. Carcharhinus galapagensis (Dive 16), b. Elagatis bipinnulata (Dive 16), c. Seriola rivoliana
(Dive 20).
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11. HATTORI O (Dive 15)
Figure 11. The depth of HATTORI (Dive 15)
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X 12. EE&F 7 m]ofE  (Dive 15, Ed P& cizs) (B 0iEss, 2021)
Figure 12. The cliff about 7 [m] high (Dive 15, taken from above) (Noguchi et al., 2021)

13, FEoO 3 Rt (B FiE», 2021)
Figure 13. The 3D image of the cliff (Noguchi ez al., 2021)
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e

[ 14. E2T 0 H1> HATTORI Ot (B 1%, 2021)
Figure 14. HATTORIs trajectory during cliff descent (Noguchi et al., 2021)

Seafloor

4 15. WA HALH EDMEK (Dive 15, /2 @ B E W A 7 TR BRI, 47 PR
AT TENOHRE, M I yRLY)
Figure 15. The fume rising from the seafloor (Dive 15, left: taken from the side with the

forward-facing camera, right: taken from above with the downward-facing camera, fish:

Caranx lugubris)
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7 1. HATTORI Dt
Table 1. HATTORI’s specification

HA4 X [m] 1.0 (L)x0.48 (W)x0.29 (H)
i [ke] 19
B RVEE [m) 300 (Osmo Action 5T 60)
AF¥ =T —F— Tritech Micron
USBL Blueprint Subsea SeaTrac X150
YRR BlueRobotics Bar30
W WaterLinked DVL A50 Performance
AT AL BlueRobotics T200 x 4
i, Li-ion Battery 4S 18Ah
= Raspberry Pi 4
(e Ethernet, Wi-Fi

_ GoPro 6 Black, Paralenz Vaquita,
HAZ .
Osmo Actionx2

# 2. BUTTORI D6t
Table 2. BUTTORIs specification

P A X [m] 0.8 (L)<0.8 (W)x1.6 (H)
HE [ke] 20
USBL Blueprint Subsea SeaTrac X150
GNSS Hemisphere GNSS V104s
AT AL BlueRobotics T200 x 3
Haih, Li-ion Battery 4S 18Ah x 2
a e a—H AAEON Technology UP Board
s Ethernet, Wi-Fi
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#3. R
Table 3. Dive list

. =
T wwmenss r—on gi’r: Zg f&i@ SRR
Giney PR (m]  EE
[s] [m] [m]
1 2021/7/9 9:37 T - 212 18 82 51 b
2 2021/7/9 9:59 T - 213 22 86 48 W
3 2021/7/9 10:06 T — 208 20 97 61 i
4 2021/7/9 10:12 T — 211 19 94 61 b
5 2021/7/9 12:13 #1054 325 22 178 125 w
6 2021/7/9 12:47 £99 % 338 24 232 191 i
7 2021/7/9 13:58 #1054 322 24 97 47 w
8 2021/7/9 14:38 10 5% 397 24 137 91 L
9 2021/7/10 7:14 #10 5% 243 42 110 41 e}
10 2021/7/10 8:16 #1054 253 51 122 42 =t
11 2021/7/10 8:44 SR 337 38 123 65 =]
12 2021/7/10 9:22 R 330 26 110 67 7=
13 2021/7/10 10:35 HESR 636 28 205 149 VA=
14 2021/7/10 11:14 HER 642 33 258 182 @z
15 2021/7/10 12:48 pilis= 960 48 376 285 s
16 2021/7/10 14:08 HESR 649 31 256 184 e
17 2021/7/11 7:10 #10 % 218 25 86 47 i
18 2021/7/11 7:39 il 450 24 157 109 b
20 2021/7/11 8:25 R 1,843 29 527 434 i
21 2021/7/11 9:46 fHESR 1,888 59 831 718 e
22 2021/7/11 11:29 Bl 348 27 167 122 i
23 2021/7/12 7:35 #1054 218 26 70 28 i
24 2021/7/12 8:30 HER 217 24 71 32 i
25 2021/7/12 9:08 MR 220 26 75 33 i
26 2021/7/12 10:21 10 5% 219 25 80 42 W
27 2021/7/12 10:41 10 5% 223 27 76 34 i
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Vehicle
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Nishinoshima Island is an uninhabited volcanic island in the Ogasawara Islands of Tokyo.
While it is clear that the terrestrial part of the island was covered with lava and volcanic ash due
to a large-scale eruption in 2020, the underwater part had not been surveyed yet, and it was
unclear how far the lava and volcanic ash have spread and what the situation is for fish and
benthic organisms. In July 2021, underwater and seafloor observations were carried out using a
low-cost autonomous underwater vehicle system. Despite the strong currents, we succeeded in
taking detailed optical images of the seafloor, including the steep topography. Volcanic ash was
deposited on the seafloor in the northern part of Nishinoshima Island, and flat topography was
observed. In the northeastern part of the seafloor, the fume emission was observed. In addition,
several kinds of nektons, from large fish such as sharks to small fish and an octopus, were
captured on HATTORI’s camera.

Key words
ASV (Autonomous Surface Vehicle), AUV (Autonomous Underwater Vehicle), Fume, Image

observation
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